In the last years, Italian food retailing has experienced some developments related to rising concentration levels, heterogeneous distribution along the country of the different outlet categories, and an increase of products sold as private brand labels. In the Italian agro-food industry, pasta represents a strategic product, since Italy has the peculiarity of being, at the same time, the main producer and consumer of pasta. A useful way to investigate food retailers' behavior and strategies is to derive a measure of price rigidity, through a "frequency approach", which permits computation of both regular prices and price promotions, and the frequency and the magnitude of price increases and decreases. We employ such methodology in order to evaluate retailers' strategies in the Italian pasta market in terms of price rigidity and price promotions according to brand categories (Italian pasta brands versus private label brands) and regional areas for the period 2011-2013. The results show that retailers' strategies for national pasta brands, in terms of price rigidity and price promotions, are completely different with respect to private label brands. Among the various national pasta brands, retailers adopt different strategies by, in various regional cases, employing the tool of price promotion rather than intervening with regular price changes.
Introduction
In the last decades, food retailing in developed countries has experienced rising concentration levels. In Italy, despite the food distribution chain presenting a lower degree of concentration than in other European countries, the industry has experienced a remarkable consolidation process over the last years. The share of total value of food sales pertaining to large retail distribution (GDO) reached 72% in 2010 (OECD 2014) . The distribution of the different outlet categories is decisively heterogeneous among the various Italian regions. The north area, especially in the west, is dominated by hypermarkets, while in the central regions supermarkets prevail. The presence of small-scale stores, instead, is relevant in the southern regions, whereas hard-discount is homogeneously distributed all over the Italian territory (Banca d'Italia 2012) .
Recent works have demonstrated that retail prices may vary largely as a consequence of dynamic pricing strategies on the part of retailers or manufacturers determining important consequences in the mechanism of price transmission along food supply chains (Ciapanna and Colonna 2011; Cacchiarelli et al. 2016; Cavicchioli 2018) . In the face of changing supply, the price-fixing decision of the distributor may also depend on the risk, measured by the relationship between demand elasticity and variable costs, as a result of uncertainty in consumer response to price variations (Perez-Mesa et al. 2010 ).
In the retailers' pricing strategy, price promotions represent an important factor of competitive dynamics in retail markets and are a key driver of retailer profitability. Pricing and promotion are often studied almost in isolation of each other, because pricing and promotion decisions are made by different managers in different departments in some retail chains (Ailawadi et al. 2009 ). In their strategies, retailers have to coordinate the regular prices and promotions of brands within a category, across categories, and across retail formats (Gauri et al. 2008; Bolton et al. 2007 ). National brands and private labels may differ in promotion effectiveness, leading to relevant implications for retailer promotion strategy. Some authors (Empen et al. 2015) have found significant empirical evidence that stronger national and international brands tend to be promoted less frequently at lower discounts compared to less renowned brands.
A way to evaluate whether the development of the modern retail affects the price distribution along the food supply chain is to consider measures of retail price rigidity (Banca d'Italia 2012) . Various studies have revealed the "stickiness" of retail prices is heterogeneous across countries and products. For instance, Bils and Klenow (2004) have shown higher price rigidity in the United States than in Europe (Dhyne et al. 2006) . Other authors (Verhelst and Van den Poel 2010) arrive at the reverse conclusion, indicating that regular prices appear to be far more flexible in the US data than in the European data, pointing to a more aggressive short-term pricing strategy in the US. Price changes for energy products are decisively more frequent than for food products and services, and there is higher change frequency in supermarkets than in small shops (Baudry and Sevestre 2004; Aucremanne and Dhyne 2004; Perez-Mesa et al. 2010) . Moreover, significantly higher retail price rigidity is found for private label products than for nationally branded products (Müller et al. 2006) . Recently, in the digital era some authors (Wang et al. 2019) have shown that in the fresh food context, the online and offline markets are of different business models. Fresh food shopping in online platforms seems to show stickier prices than those in traditional retail channels. Main factors affecting the frequency of price changes are seasonality, inflation, both at aggregate and sectoral or product-specific level, VAT rate changes, type of outlet, and, finally, the use of attractive prices (Herrmann and Moeser 2006; Dhyne et al. 2006) . A work (Banca d'Italia 2012) comparing the price rigidity at the Italian retail level for olive oil, pasta, and tomatoes for 2002-2004 has shown heterogeneity across products (oil olive price changes were more frequent) and regions (Center-North presents higher price rigidity).
Pasta represents a strategic product in the Italian agro-food industry. Italy is the world's leading pasta producer, with an output worth 3.2 million tons in volume terms. This represents a quarter of worldwide output, while pasta production represents nearly 6% of total output by the Italian food industry. Italy is the largest consumer of pasta (26 kg per capita), followed by Venezuela (12.3 kg per capita) and Tunisia (11.7 kg per capita) (International Pasta Organization 2012). The Italian pasta supply chain is characterized by a high degree of concentration at processing and retailing stages. The first five largest companies present in the Italian pasta market hold about 65% of market shares, with the leader (Barilla) holding 37% (Antitrust 2009) . A case of anticompetitive practices against pasta makers has been identified and sanctioned by the Italian Antitrust Authority (Antitrust 2009; Cacchiarelli and Sorrentino 2015) . Moreover, during the last twenty years, the wheat-pasta chain has been strongly affected by Common Agricultural Policy (CAP) reforms in the durum wheat sector that have progressively reduced government intervention in the market, leading to a reduction of durum wheat production in areas where it is no longer economically profitable . Although pasta is a product frequently bought by Italian consumers, and while the role of branding is still very important, product label brands have recently increased their market share. Pasta, in some cases, is considered by retailers as a loss leader product, sold at a price below its market cost to stimulate other sales of more profitable goods (Chevalier et al. 2003; Kantor et al. 1997; Unionalimentari 2010) .
The goal of this work is to investigate retailers' strategies in the Italian pasta market from 2011 to 2013. Specifically, price rigidity in the Italian retailing market is estimated according to brands (national pasta brands versus private label brands), different market segments, and regional areas.
To approach such a goal, we estimate frequency, magnitude, and asymmetries in retail price changes, keeping in mind the role of promotion. Our objective is to contribute to the public debate about the role and the strategy of retailers in the Italian agro-food system through a study on their pricing behavior.
The remainder of the article is organized as follows. Section 2 investigates the factors affecting retailers' pricing strategy. Section 3 focuses on the methodology employed in the literature for investigating on price rigidity. In Section 4, the results of the estimations are discussed, while Section 5 concludes the discussion.
Factors Affecting Retailers' Pricing Strategies
Retailers' pricing decisions related to different brands and stores are often assessed in empirical research (e.g.,: Shankar and Bolton 2004) for some dimensions (price consistency of regular prices, price-promotion intensity, and relative brand prices) by analyzing relevant factors, such as brand, customer, market, store, category, and competitor characteristics. This allows researchers to assess the relative importance of brand, customer, and other determinant characteristics in retailers' pricing decisions under different conditions.
The relationship between brand loyalty and retail pricing strategies has been studied extensively in the marketing (Jing and Wen 2008; Koçaş and Bohlmann 2008, Empen et al. 2015) . Designing promotion strategies involves two key decisions: the percentage reduction in price from the existing price point (depth), and the frequency with which a product is promoted. Results of the theoretical models are contradictory; for example, Agrawal (1996) predicts that retailers will promote brands with strongly brand-loyal customers more often, but with a smaller discount than weaker brands, while Raju et al. (1990) arrives at the reverse conclusion. Some empirical analyses (e.g., Empen et al. 2015) focus on two dimensions of brand loyalty: the number of loyal customers and the intensity of their loyalty. For instance, in some cases brands have a large share of loyal customers who have a low level of loyalty (they would accept only a low price increase before switching to another brands). Empen et al. (2015) found that an increased share of loyal customers leads to a more aggressive promotional price strategy. However, the higher the level of loyalty becomes, the less aggressive the pricing strategy will be. Other authors (Allender and Richards 2012) confirm that retailers promote strong brands will less discount but more frequently, compared to brands with weak loyalty. In markets where there is uncertainty about brand attributes, both prices and advertising signal brand quality. Erdem et al. (2004) found that price is an important quality signaling mechanism and that frequent price cuts can have significant adverse effects on brand equity. Moreover, the role of advertising frequency in signaling quality is also significant, but it is less quantitatively important than price.
Retailers' pricing strategies also depend on market conditions, such as concentration and competition. In the food sector, buyer power is composed of several dimensions; simply measuring the growing concentration of food processing and retailing by the number of firms or their market shares might under-estimate the potential for buyer power. For instance, Dobson and Waterson (1999) and OECD (2014) report that in some countries, the role of buyer groups increases the level of concentration in the retailing industry. Furthermore, the increase of private label adoption might represent a strategic factor that strengthen retailers' bargaining power in negotiating trade supply terms for national brands (Sorrentino Alessandro and Cacchiarelli 2018). As a consequence, some National Competition Authorities consider the degree of private label penetration as an "aggravating factor" when it comes to measuring buyer power, while, when it comes to the direct effect on consumers, there is a positive effect on prices and price competition and an increase in the variety of products. However, it might also produce possible negative effects on innovation and quality (OECD 2014) .
Store characteristics (e.g., size) and category assortments at a given retail outlet also influence retailer pricing strategies (Messinger and Narasimhan 1997) . Promotional elasticities are lower for categories with a larger number of brands (Narasimhan et al. 1996) .
Methods
In order to analyze the characteristics of retail price behavior across products and to derive a measure of price rigidity, two methodological approaches can be used: (i) "Duration approach", based on the interval between two price changes; (ii) "Frequency approach", based on the rate of price changes. While the former directly computes the duration for which a price remains unchanged, and only indirectly derives the frequency of price changes, the latter measures the frequency of price changes as the proportion of all prices that change in a given period. and then derives an indirect measure of price rigidity (Veronese et al. 2005; Baudry and Sevestre 2004; Banca d'Italia 2012) . The main advantages of the duration approach consist of the possibility of reporting, in each period, the full distribution of price durations and of computing the hazard and survival functions. However, this approach has some weaknesses as it faces two main problems in the process of price collection: censoring (dataset truncated at the start and the finish of price changes) and attrition (the price of a product ceases to be available or an outlet has closed). The advantages of the frequency approach are the following: (i) it does not require a long span of data; (ii) in computing the average frequency of price changes, some price quotes could be easily dropped if they are considered exceptional due to a specific event (e.g., VAT change); (iii) it allows one to use the maximum amount of information from the dataset, avoiding problems linked to censored prices; (iv) finally, it can also be used to compute the frequency of price increases and price decreases for each product.
Price data in Euro per Kg are available weekly from January 2011 to December 2013 for Italy and five Italian macro regional areas. Istituto di Servizi per il Mercato Agricolo Alimentare (ISMEA) made available both regular prices and promotions for seven national brands (Garofalo, De Cecco, Voiello, Agnesi, Amato, Barilla, and Divella) and three private label brands (present across the whole Italian territory).
Based on these considerations, our choice fell on the frequency approach used often in literature (Veronese et al. 2005; Baudry and Sevestre 2004; Banca d'Italia 2012) . It defines the frequency of price changes for each brand in a selected period, as follows:
where in the numerator we find the total number of price changes for brand i sold in any outlet j, while, in the denominator, the total price quotes 1 present for brand i in any outlet j.
Under certain stationary conditions of the process determining price duration (Lancaster 1990; Veronese et al. 2005) , the implied average duration of price for product i can be computed as the inverse of the frequency of price changes:
where the average duration T i,j and the frequency of price changes F i,j are expressed in the same time unit (in our case week). Furthermore, in order to evaluate retailers' behavior about price increases and price decreases for the different brands of pasta included in our dataset, we calculate their average sizes and their frequencies by employing the same method expressed, respectively, as follows:
As introduced by Baudry and Sevestre (2004) , an elementary price quote Pijt is the price for product i (i = 1, . . . , ni, where ni is the total number of products), sold in a specific outlet j (j = 1, . . . , nj, where nj is the total number of outlets), observed at time t (t = 1, . . . , T).
Finally, the regular prices and price promotions 2 enable us to compute the magnitude and the frequencies of the promotions as:
where the frequency of price promotions in the selected period for each brand i in any outlet j is expressed as the total number of promotions p i,j over the total price quotes present for brand i in any outlet j. Table 1 3 reports, respectively, average regular price, frequency, and size of price promotions and price changes (in the case of regular price the implicit price duration is included) for the selected pasta national and private label brands sold by modern retailers in Italy from 2011 to 2013. Tables 2-6 (reported in the Appendix) show the same statistics and data processing referring to the selected Italian macro-regions (north-east, north-west, center, south, and islands).
Results
The average regular prices allow us to comprehend the Italian pasta market structure. At the highest segment we find three national brands (Garofalo, De Cecco, and Voiello) with an average price ranging from 1.99 to 2.34 euros; the rest of national brands 4 included in our dataset are sold at prices that range from 1.82 to 1.23 euros. Prices of the three selected private labels are between 1 and 1.20 euros.
At national level, the highest frequency of price promotions is shown by national brands placed in the highest segment, except Voiello, Divella, and Barilla, the leader in the Italian pasta market (Antitrust 2009 ). In percentage terms, the average size of price promotions ranges from 16.9% for Voiello to almost 30% for Garofalo; a larger magnitude, in monetary terms, is shown by the latter and De Cecco. Results concerning price promotions show an interesting finding related to retailers' strategies: the private label products, which present regular prices lower than national pasta brands, are sold without promotions. These results are aligned with the theoretical model proposed by Agrawal (1996) , who predicted that retailers will promote brands with strongly brand-loyal customers more often but with a smaller discount than weaker brands, while other theoretical models (e.g., Raju et al. 1990 ) and empirical analyses (Allender and Richards 2012; Empen et al. 2015) arrive at the reverse conclusion. This might be due to the relevance of pasta in retailers' strategies. Since pasta represents a strategic product for Italian consumers, retailers prefer strongly promoting national brands in order to attract a large share of customers to their outlets to stimulate other sales of more profitable goods.
Considering price promotions in the different Italian macro-regions (Tables 2-6) , it is worth noting that in the southern regions, the frequency and the average size are decisively higher than in the rest of Italy. For instance, except for Voiello and Amato, the promotion frequency of the national brands in southern regions ranges from 63.4% to 96.8% of the selected weeks. In the other Italian regions the frequency of the discounts is decidedly lower. In the interpretation of this result, it might be useful to recall that in Southern Italy pasta consumption is more relevant than in other Italian areas (Cersosimo 2011 ).
2
A relevant limitation of this study is that regular prices and price promotions are analyzed separately, even if it would be useful to investigate how retailers simultaneously use them in their strategies. 3 We have investigated whether discounts and price increases and decreases are concentrated over specific seasons of the year. The results show that retailers adopt a similar strategy during the various months of the year, indicating the relevance of pasta sales in the different outlets, which is often considered by retailers as a loss leader product, sold at price below its market cost to stimulate other sales of more profitable goods (Chevalier et al. 2003) .
Focusing on the frequency of price changes, expressed as the average duration of an uninterrupted sequence of unchanged price quotes in term of weeks, their direction, and size, some interesting trends emerge. At the national level, Voiello presents the highest "stickiness" of regular prices, with an average duration of unchanged prices of 4.4 weeks, while the other national brands range from 1.8 to 3.1 weeks. Prices for private labels, on average, are changed less frequently (approximately every 13 weeks). Considering the direction of price changes, the frequency of price increases of national pasta brands ranges from 10.5% (Voiello) to 27.7% (Amato), with an average of 19.6%; for private labels, instead, the average percentage of price increase is lower (11.2%), ranging from 2.5% to 17.1%.
Price reductions for national brands are, on average, slightly less frequent than increases (18.9% vs. 19.6%); however, in the highest market segment, except Voiello, national brands reduce price less frequently. While the frequency of the direction change is asymmetric among national brands positioned in different market segments, the average magnitude is similar. Although price reductions for private labels are less frequent than price increases, their size is greater.
These results confirm that significantly higher retail price rigidity is found for private label products than for nationally branded products (Müller et al. 2006) . A plausible explanation is that when national brands raise their prices, they lose fewer sales to private labels than private labels lose to national brands when private labels raise their prices (Sivakumar and Raj 1997) .
Results for price rigidity in the Italian pasta market are highly heterogeneous across the five different macro-regions (Tables 2-6 ). In the north-east of Italy, retail prices are less "sticky", and at the same time, the tool of price promotion is employed less frequently. This may imply a sort of trade-off between regular prices and price promotions through which retailers alternatively implement the two strategies in the different areas. Moreover, focusing on different national brands it is worth noting that also in this case, retailers adopt different strategies in different areas. Among the key-factors influencing retailers in the pricing strategy, there are consumer preferences and brand loyalty to some national brands that might change across the targeted regional areas. Considering the relevance of pasta sales in the different outlets, retailers presumably know the two dimensions of brand loyalty (the number of loyal customers and the intensity of their loyalty) in the different areas and consequently adopt various pricing strategies, as found in other studies for other products (Empen et al. 2015) . Source: our elaboration from Ismea data.
(1) Prices are expressed per kilogram on the package from 500 g; (2) price promotion size is calculated as difference between price promotion and regular price; (3) we considered price change when it was higher than 1%. Source: our elaboration from Ismea data.
(1) Prices are expressed per kilogram on the package from 500 g; (2) price promotion size is calculated as difference between price promotion and regular price; (3) we considered price change when it was higher than 1%. Table 3 . Frequency, size, and implicit price duration of regular price changes and price promotions in North-East Italy (2011 -2013 . Source: our elaboration from Ismea data.
(1) Prices are expressed per kilogram on the package from 500 g; (2) price promotion size is calculated as difference between price promotion and regular price; (3) we considered price change when it was higher than 1%.
Conclusions
In the Italian agro-food industry, pasta represents a strategic product, since Italy has the peculiarity of being, at the same time, the main producer and consumer of pasta. In the last years, Italian food retailing has experienced some developments related to rising concentration levels, heterogeneous distribution along country of the different outlet categories, and an increase of products sold as private brand labels.
This work focuses on retailers' strategies in the Italian pasta market in terms of price rigidity and price promotions according to national and private labels brands and regional areas. The results show that at national level, national brands present lower price rigidity compared to private labels. This confirms the findings found in other studies (e.g., Müller et al. 2006) , where a plausible explanation concerns the different effects, in terms of sales, of price cuts by private labels and leading national brands (Sivakumar and Raj 1997) .
Considering the direction of price changes, different behavior emerges across market segments. Specifically, prices increases of national brands situated at the highest market segment are more frequent than price reductions, while the opposite occurs for the other national brands. Another relevant result concerns the frequency and the magnitude of price promotions, which mainly regard the brands positioned in the higher market segment and the market leader. This might be due to the relevance of pasta in retailers' strategies. Since pasta represents a strategic product for Italian consumers, retailers prefer strongly promoting national brands in order to attract a large share of customers in their outlets to stimulate other sales of more profitable goods.
Finally, findings across the selected regional areas show how retailers adopt different pricing behavior in the different areas. Overall, the results seem to indicate that retailers' strategies for national pasta brands, in terms of price rigidity and price promotions, are completely different with respect to private label brands. Among the various national brands, retailers adopt a different approach by employing the tool of price promotion rather than intervening with price changes. Retailers presumably adopt different pricing strategies in the various Italians areas based on the different brand loyalty of customers in the pasta market.
Overall, these results seem to suggest that in order to identify the factors playing a relevant role in determining retailers' pricing strategies, it is crucial to take into consideration relevant product-specific and country-specific dynamics, rather than factors usually employed in literature (e.g., seasonality, inflation, and the use of psychological prices). In particular, in the pasta market a key-role is played by the degree of brand loyalty of Italian customers to the strong national brands. The results highlight a strong relationship between the degree of brand loyalty and the magnitude and frequency of price promotions and price rigidity. Another relevant factor affecting Italian consumers is the economic crisis that started in 2008. In fact, in the last years the economic crisis, which hardly damaged Italy, might have pushed a relevant share of consumers to take into consideration prices rather than product quality, implying an increase of private label product purchases. Moreover, in some cases pasta is considered as a loss leader product, sold at price below its market cost to stimulate other sales of more profitable goods. Furthermore, due to consumer preferences and cultural differences, pasta consumption is heterogeneous in the different Italian regional areas implying different price elasticity.
Additionally, retail industry characteristics (e.g., concentration, type of outlets, etc.) might have a relevant impact on price-setting behavior and on the differences in price levels within each country (Cornille and Langohr 2011) .
Since the retail industry plays a key role in agro-food supply governance, further studies are needed to empirically assess how the different factors affect the retailers' strategies in the Italian pasta market, both in terms of price rigidity and price promotions.
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